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BIOJIOTTYHA CEKIIA - «BAJKJIUBICTbD IIENT. A. TAMOBA
JJIA BIOJIOTIT 21-oro CTOJITTS» XXI MIDKHAPOIHOI
IF'AMOBCBKOI KOH®EPEHIII-IIKOJIH, IO BIABYBAJIACS
Y CEPIIHI 2021 p. B OJECBKOMY HANIOHAJIBHOMY YHI-
BEPCUTETI IMEHI LI. MEYHUKOBA

Tpertiii pik mocmine B Mexkax ['aMoBchKoi KoH(epeHIii npaioe biomoriyaa cek-
mist: «BaxmmBicTs imeit . A. ['amoBa mist Giomorii 21-0r0 CTOMITTS, OpraHi3allis
SIKO1 BUKJTMKAaHa BEJIMKOIO MTOBAroio A0 0COOMCTOCTI BUeHOTO ['eoprist AHTOHOBHYA
I'amoBa, HayKoBi iHTEpecH SKOTro 00’ €THAN  aCTPO(I3UKY, KOCMOJIOTIIO Ta MOJIEKY-
JsIpHY OioJorito.

Lporo poky bionoriuna cexuist mpariioBana B pexxumi on-line 17.08.2021.

PoGoty cekuii po3noyanu 3 Buctymy npodecopa Tobdiyca HennOproka (Institute
of Neuroinformatics — ETH and University of Zurich, Zurich, Switzerland), cuna
BumatHoro ¢iznka, HobemeBchkoro naypeara Makca Jlens0proka (B TeBHHIA TIEpion
toBapumia . A. 'amoBa). [Ipodecop Tobiyc JlensOprok Ha3BaB CBOIO TOTIOBIAb —
«Out of this world: Recounting Max’s Delbruck memories of George Gamow”. Ls
JIOTIOBi/Ib, MPUCBsiUCeHA (heHOMeHalbHil ocoductocti I A. I'amoBa, npuaana 3aci-
JaHHIO 010JI0T1YHOI cekuii eMomiiiHy arMocdepy HaOIMKEHHS 10 BEJIMKUX 1/1eH, 1110
HaJaly i 3apa3 HaIar0Th IMOMITOBX JIJIS PO3BUTKY MOJIEKYSIPHOT OioJorii.

3HavHy 3aIliKaBJIEHICTh YIaCHUKIB ceKIlii BukimKkana aomosias Dr. V.N. Korzun
(KWS SAAT SE & Co. KGaA (M. Aitabek, Himeuunaa) «Applications of genetic
and genomic research in cerealsy, 10 MPOIEMOHCTPYBaIa BIIPOBA/KEHHS B CENCKITiH-
HHI TIPOIIEC CyYaCHUX MOJIEKYIISIPHO-TCHETHYHUX TEXHONOTIH. 3 monoBimio «DNA-
protein interactions as a tool of synthetic biology», 1o npucBsueHa BUCOKO TEXHOIIO-
TYHAM PO3poOKaM 3i CTBOPEHHS 0I0OCEHCOPIB HayKOBO-BUPOOHHUOKO (hipomoro Explo-
gen LLC (EXG) (m. JIbBiB, Ykpaina) BuctynuB k.0.H. FO. PebGens. HactymHa me-
HapHa fonoBiab «Using the G.A. Gamow’s ideas for molecular genetic diagnostics of
infectious and somatic human diseases at the current stage of medical development»
Oyia mpejcraBiicHa OUTOpychbkuMmu BueHuUMH, a came mpogdecop C.A. Koctiok
PO3MOBiNIAa MTPO MOJEKYISPHO-TEHETUYHI JTOCIIKEHHS, 110 BUKOHYIOThcs B biro-
pYCBhKill MenuyHii akajgeMii miciusaurioMHoi oceitu. Dr. Yu. Monchak 3 McGill
University (M. Monpeains, Kanazna) Takoxx npecTaBuB I0MOBiIb IPUCBSUYCHY BIIPO-
BajpkeHHI0 JIHK-TexHomoriii B niarnoctuky narosorii groquan — « Targeted therapy,
DNA sequence and the race against neoplasia». LlsT qomoBins BHKIIMKaa )KBaBE
00TrOBOpPEHHSI.

Mosoni HaykoBmi Imenko O.O., XKapikosa /I.O., Poman 1.1., dons b., Pom-
ka H.M., Uy6uxk [. 1O., [Tomouu 0. A., Tonopamr M. K., [Tugropa M. O.— nokropu
¢inocodii 3 Gionorii, KaHAMIATH HAYK, ACMIPaHTH, IO 3alMArOTHCS JOCHIKSHHSI-
MU B Tajly3i MOJEKYISIPHOi OioJoTil MpeaCcTaBWIId JeB’ SITh JOTOBIiIEH, 1110 BigOH-
BAIOTh PE3YNILTATH BUKOHAHMX JOCIIUKCHD Y HU3L MPOBIJHAX YHIBEPCUTETIB Ha-
woi Kpaitu, a came y JIbBIBCbKOMy HallioHaIbHOMY yHiBepcuTeTi iMeHi 1. @panka,
y Onecbkomy HaI_IIOHaJ'ILHOMy yHlBepCHTeTl imeHi [. 1. MeunukoBa, y YepHiBelbKo-
My HallioHaTbHOMY yHiBepcuteTi imeHi FOpist @enpkoBnya ta /1Y «lHCTHTYTI Xap4oBoi
Oiorexnosorii Ta ['eHomikm» (M. KuiB). [IpencraBieHi JOMTOBIII BUKIUKAIN )KBaBAH
iHTepec, a popmart on-line 103BoMIB 00’ €THATH Yy POOOTI CEKIIii MOHAA 35 yYacHUKIB
3 pi3HHX KpaiH — Ykpainu, binopyci, Beiinapii, Himeuunnn, Itanii, Kanamu 1 Kazaxcrany.
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APPLICATION OF GENETIC AND GENOMIC RESEARCH
IN CEREALS

The growing population of the 21st century is placing increasing demands on our
food production, this is compounded by pressures from diminishing resources and
more variable growing conditions. In Europe farmers and the agricultural industry
also have to navigate the clearly defined targets from the EU Green Deal Strategy.
In this context, genomics and associated molecular marker technology, and genome
editing must play an important role in developing new varieties that are better
adapted to address these key challenges.

Great advances have been made in recent years in systems to detect DNA variation
and in the technologies used to identify DNA markers linked to useful traits. More
recently, single nucleotide polymorphism (SNP) markers have been developed for
major cereals and this marker system is predicted to accelerate advances in both marker
development and implementation in breeding programs. Identification of markers
linked to useful traits has been based on complete linkage maps, genetic mapping
or/and on the whole genome wide association studies (GWAS). Use of genomic
selection (GS) can greatly speed up the selection process and increase precision.
In the presented work, the development of molecular genetic maps, application of
molecular markers for characterisation of genetic resources, identification of abiotic
and biotic stress tolerance loci in cereal crops and selected applications in breeding
are presented and discussed. Further prospects for increasing the efficiency of
agriculture are associated with the inclusion of high-throughput techniques and new
tools for genome editing in the breeding strategy.
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DNA-PROTEIN INTERACTIONS ASATOOL
OF SYNTHETIC BIOLOGY

The progress in molecular biology, genetics and genomics has led to the clear
understanding of basic mechanisms of genetic information realization. With this the

biological science is transitioning from the era of analysis to the next step in its
development — synthesis. This period is characterized by the utilization of available
knowledge in order to build new unnatural biological devices with the predictable
and controllable features and behavior.

The screening for new natural products with the certain chemical structure or
activity is of a key goal of biology of antibiotics producing Actinobacteria. The
currently used methods are mostly based on utilization of analytical instruments.
Unfortunately, they do have a serious limitation first of all due to low throughput
and poor possibilities for multiplexing. The synthetic biology makes it possible to
overcome these limitations by development of compound-specific biological sensors.

Herein, we present the design, construction and tuning of the antibiotic-specific
cell-based biosensor for the potent antimycobacterial compound pamamycin. The
biosensor is built on the transcription factor PamR2 specifically interacting with the
target compound. As a signal output part, the reporter gene and pamamycin-regulated
promoter are used. The basic design had a low dynamic range and high noise to
signal ration. The deep studies of the PamR2 functionality made it possible to replace
the natural parts of the signal output module with the synthetic one, dramatically
improving the biosensor performance. Solving the structure of the pamamycin-
bound PamR2 allowed us to further improve the biosensor performance by shrinking
the ligand-binding pocked and thus decreasing PamR2-pamamycin affinity. This led
to the increase in operating range of the biosensor. As a result, the construct with the
low signal to noise ratio and broadened range of concentration recognized by the
sensor was built. The biosensor was utilized in the screening program to identify new
producers of pamamycins.
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TARGETED THERAPY, DNA SEQUENCE AND THE RACE
AGAINST NEOPLASIA

Recent discoveries, molecular characterizations and DNA sequencing of tumor-
specific cell markers paved the way for the synthesis of novel therapeutic agents
targeting specifically neoplastic cells without damaging normal tissue. The paradigm
of targeted therapy in human anti-neoplastic treatment was imatinib [1], which
revolutionized the approach to CML therapy, and ushered in the era of molecular
medicine.

The cornerstone of targeted therapy is the presence of stable driver biomarkers
on tumor cells which bind highly specific therapeutic molecules. Generally, such
biomarkers are normal cell proteins whose genes have acquired specific mutations,
giving the cells some form of growth advantage. Thus, the choice of specific therapy
must now rely on information obtained by DNA sequencing of these genes, giving
rise to the concept of “companion diagnostics”. Massive parallel sequencing, more
commonly known as “next-generation sequencing” (NGS) enables very precise and
sensitive methods for gene mutation analysis, and has now become the gold-standard
in molecular diagnostics laboratories. The list of specific genes and their mutations
that become targets of novel therapies is rapidly expanding, not only in neoplasia,
but also in other areas of medical therapy.

Chronic lymphocytic leukemia (CLL) is the most common human leukemia,
accounting for over 40% of all human hematologic neoplasia. A major breakthrough
in CLL therapy was the correlation between the mutation status of the variable region
of the immunoglobulin heavy-chain gene (/GHV), prognosis and therapy (ibrutinib
or otherwise) [2]. Molecular diagnosis in this disease expands the notion of “gene
mutations causing cancer”, since prognosis in CLL relies on the sequence of IGHV
without any specific “malignant mutations”. Furthermore, specific “stereotyped
subsets”, determined by a unique IGHV sequences, provide additional information
that can change prognosis [3]. Although the mutation status of 7P53 gene has now
also become a major determinant of disease progression [4], IGHV sequencing
remains the most important prognostic indicator.
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ORGANIZATION OF 5S RIBOSOMAL DNA IN THE GENUS
AESCULUS (FAMILY SAPINDACEAE)

Molecular markers represent a convenient tool for assessing the genetic variability.
Due to occurrence in the genomes of all eukaryotic organisms, evolutionary variable
intergenic spacer (IGS) of 5S rDNA has been successfully used for the investigation
of the evolution of repeated sequences as well as for molecular phylogeny. However,
this genomic region still remains not investigated in many groups of plants, e.g. in
the genus Aesculus (family Sapindaceae), which includes about 13 species distributed
in North America, South Asia and the Mediterranean.

In plants, the 5S rDNA IGS can be used to evaluate relationships between closely
related species, populations, and sometimes even between individuals. Accordingly,
we cloned and sequenced this region for the Aesculus octandra, Ae. pavia and
Ae. chinensis genomes and estimated the genetic distances between these species
and other representatives of the family Sapindaceae.

Our data show that the IGS of Aesculus species contain sequence motives, which
are similar to those ones involved in the 5S rDNA transcription in the species from
other families of angiosperms [1]. These motives include putative “TATA”-box, GC
and C elements, which are involved in the transcription initiation, as well as an
oligo-dT region required for termination.

Besides, the data show that in Ae. octandra there is a nucleotide deletion at the 3'-
end of IGS that affects the regulatory elements. At the same time, in some clones of
Ae. octandra there is a sequence duplication in the same position of IGS, which may
compensate the deletion.

Between different species of the genus Aesculus, the level of IGS similarity
ranges from 68.6 to 88.2%. The level of similarity between IGS of genera Aesculus
and Acer ranges from 54.1 to 55.5%.

Hence, polymorphism of the 5S rDNA IGS can be used to study the evolution and
taxonomy of the genus Aesculus.
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FEHETUYHA XAPAKTEPUCTUKA AHTAPKTUYHUX
AKTUHOBAKTEPIN

CKpUHIHT HOBUX 010aKTHBHHX CIIOJYK, TOJIOBHO aHTUO10THKIB, HE BTPayae CBO-
€1 aKTyalbHOCTI. AKTHHOOAKTEpii — mpoayrieHTH Maibke 80% BiqOMUX Ha CHOTOIHI
aHTHOI0THKIB [1]. MemikaHIili ekcTpeMaabHUX O010TOIIB, TAKUX K AHTapKTHKA, MO-
JKYTb OyTH JKEPEIIOM HOBHX CITONYK. AHAaIIi3 TeHOMIB aHTAPKTUYHHUX MiKpOOPTaHi3-
MiB MOYKE TIPOJIUTH CBITJIO HA IXHil O10TEXHOJIOTIYHUI MOTEHIIAN SIK MTPOIYLIEHTIB
010aKTUBHUX PEYOBHH, B T.4. HOBUX.

Meroro poGotu Oyia reHeTHYHA XapaKTEPUCTHKA aKTWHOOaKTepiil puzocdepu
Deschampsia antarctica (0. I'aniage3, Mopcbka AHTapkThka). AHami3 reHy 16S
pPHK 43 i30514TiB 103BOJIMB iIeHTU(IKYBAaTH MPEICTABHUKIB 5 pojiiB: Streptomyces,
Micromonospora, Kribbella, Micrococcus Tta Umezawaea. PinkicHuii pin
Umezawaea B aHTapKTUYHUX 010TOMAX 130J50BaHO Brepine. Jletanbuuii anamis 11
130JIATIB IEOTO POAY TOKa3aB, mo 130T Da 62—02 He yTBOPIOBaB KU 3 )KOITHUM
onvcanuM BuIoM pony Umezawaea. ®inorenernuna Bignaip izonsty Da 62-02
MOK€ BKa3yBaTH Ha HOTO MPUHAJIECKHICTh 10 HOBOTO BULY.

I'enom mramy Da 62—-02 cxnagae 11469 175 m.u. i3 Bmictom [+ 70,62%. Ano-
Talis reHoMy no3Boimia ineHTudikysaru 10140 renis, 61 ren TPHK, 3 renu pPHK,
22 perynsatopHi renu Ta 9 reniB Hekoaytounx PHK. Takok BUSIBICHO I'eHHU CTIHKOCTI
JI0 BXKUX METaJliB, TeHU AECTPYKLIl apOMaTUYHUX CIIOJNYK Ta T€HH CUHTe3Y BiTa-
MiHiB. 3a qonomororo nporpamu antiSMASH v.6.0 BusiBiieHo 49 iMOBiIpHHX KJiacTe-
piB reHiB 6i0cHHTE3y BTOPMHHUX MeTabomiTiB. Cepesl HUX Mo 6 KJIacTepiB CHHTE3Y
HEpUOOCOMHHMX MENTHICUHTA3 Ta JAHTEIEeNTHIIB, 3 KJIaCTepU MONIKETHICUHTA3
I Tumy, 8 kmacrepiB cMHTE3y TEpIIEHIB, 2 KJIACTEPU CHHTE3y EKTOiHy Ta 1o | kiac-
Tepy CHUHTE3y iHAO0IIB, cuaepodopiB Ta omirocaxapuiiB. 30KkpeMa, Oyia0 BHSIBICHO
CiM KJIACTEPiB 3 BUCOKOIO TOMOJIOTIER0 /IO BKE BiIOMUX KJIACTEPiB T'eHIB OI0CHHTERY:
oadinominmua Bl (61%), inguroinun (80%), epurpenentus (75%), i30peHiepeTeH
(80%), reocmin (100%), ankinpesopitinon (100%) ta makpotepmiua (96%).

OTpuMaHi pe3ynbTaTd JeMOHCTPYIOTh XOpomuni norennian Umezawaea sp. Da
62-02 sx mpomyneHTa 0i0JOoTiYHO aKTHBHHX CHOdyK. [lomanpina XapakTepucThka
1 aHaji3 MOCIIJOBHOCTI YEPHETKU T'€HOMY I[OTO IITaMy JajayTh 3MOTY BimiOpaTu
KJIacTepU-KaHIUIATH 715l TeTEPOJIOTiuHOl eKCpecii B ITaMax-rocrnogapsx 1is BU-
3HAUEHHS IMOBIPHO HOBHX 0i0JIOT1YHO aKTUBHUX CITONYK.

Jliteparypa

1. Hui M.L. The Extremophilic Actinobacteria: From Microbes to Medicine / M.L. Hui, L. T.H. Tan,
V. Letchumanan, C. M. Fang, K. G. Chan, L. H. Lee // Antibiotics.— 2021.— Vol. 10(6).— P. 682—697.

122



ISSN 2077-1746. Bicuuk OHY. Biomoris. 2021. T. 26, Bum. 2(49)

UDC 579.873.1:577.181.4

Dolya B., Ostash B.
Department of Genetics and Biotechnology, Ivan Franko National University of
Lviv, Lviv, Ukraine, e-mail: borys.dolya@gmail.com

MUTATION SPECTRA IN STREPTOMYCES AS INFERRED
FROM GENOMIC ANALYSIS OF NINE STREPTOMYCES
ALBUS J1074 STRAINS

The genus Streptomyces unites Gram-positive bacteria known for their complex
differentiation cycle, extensive secondary metabolism, and large linear genomes with
high GC content. The latter is a defining trait of the entire class Actinobacteria, which
Streptomyces belong to. There is lively — and unresolved — debate on the origins and
consequences of the GC composition in actinobacteria, and in bacteria in general [1,
2]. A better understanding of this issue should improve our knowledge of genome
evolution in bacteria and will have a number of biotechnological ramifications. The
current intensive investigations and development of genomic sequence databases has
put us into position where various conjectures about GC content in streptomycetes
can be systematically addressed through analysis of sequencing data gathered within
and across species. Weused Streptomyces albus J1074 as an experimental
model to reveal genome-wide spectrum of mutation, which appears to be biased
towards elevated GC content. The genomic GC content in streptomycetes varies
from 75% to 66.5%, with median value being 72%. The GC content of secondary
metabolic genes of S. coelicolor is less variable than that of primary metabolic genes,
indicative of different selection pressure on these gene groups. Along with selective
constraints, the peculiarities of Streptomyces DNA mismatch repair might contribute
to the skewed GC content of their genomes.
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UTILISATION OF GENOME EDITING METHODS
IN DIAGNOSTICS AND GENETIC ENGINEERING, A REVIEW

Recently we have studied the structural organisation of the flax tubulin, actin
and cellulose synthase families of paralogous genes and their interactions during
the deposition of the cellulose fibres. To further investigate the role of particular
isotypes and the possibilities of the genome editing for the flax cellulose quality
and quantity we have assessed a number of the novel genome editing methods. We
have pointed out 1) the expression activation / repression of the genes of certain
isotypes, 2) the sequence of the C-terminal tail, which is responsible for the protein-
protein interactions and 3) post-translational modifications, as the three sensitive
components of the cellulose synthesis.

Firstly, we suggest that the multiplex ability of a CRISPR-Cas9 system to edit
highly homologous target sequences makes it possible to overcome the challenges
of target identification in families of paralogous genes with high sequence homology
and different or overlapping functions of each isotype, usual for the plant genomes
polyploidy. Through the Cas9 system abilities of simultaneous targeted mutagenesis,
synergistic or tuneable transcription activation / repression, simultaneous activation / re-
pression of multiple genes it makes possible the modification of either all the
paralogous genes at a time or a certain isotype. Deactivated Cas9 (dCas9) can be
fused either to a transcriptional activator such as VP64 for overexpression or a
transcriptional repressor such as SRDX for downregulation.

Another class of challenges are the regulation of the expression of different
isotypes by non-coding RNAs originating from introns and the need to target
tissue specific promoters as the expression of certain isotypes is tissue specific. We
suggest Cas13— an entirely new Class 2 effector, that acts exclusively on single-
stranded RNA and opens a tremendous variety of application in the different fields of
regulation of gene expression, RNA knockout, RNA binding and visualization, and
RNA base editing and modification. Cas13 is also effective on non-coding RNAs, the
ones from the introns, and it also can knock down tissue specific promoters.

Finally, the post-translational modifications, off-target effects, the presence of a
protospacer adjacent motif (PAM) can be addressed with the selection of a more
convenient genome-editing strategy. CRISPR-Cas systems that rely on synthetic
single-guide RNAs (sgRNAs) are generally preferred. Cas12 is a useful alternative
to Cas9, based on the recognition of a different PAM motif and the generation of
staggered double-strand breaks and may provide a better experimental strategy.

The effectivity of the genetic modifications optionally can be validated by a
number of CRISPR-based genetic diagnostic methods. These methods, are based on
the Cas9, dCas9, Cas12a and Cas13 are highly accurate.
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CTPYKTYPHA OPTAHI3ALIS TA MOJIMOP®I3M
MIKTEHHOT'O CITEVMCEPA 5S /IHK KAPIIATCHKOI
BJIKOJIN

[Ipupomunii apean menorocHoi 6xomn (Apis mellifera L.) oxoruroe €Bporry, 3a-
XimHy Asito Ta AQpuky. [IpucrocyBanHs 10 JOKaIbHUX YMOB iCHYBaHHS ITPHU3BEIH
10 GOpMyBaHHS YHCENBHUX ITiIBUIB Ta €KOTUIIIB MEJOHOCHOI O/PKOJIH, Ha OCHOBI
SIKMX OyJIM CTBOpPEHI TIOPOJU Ta CEJICKIIIHI pacH, siIki BHKOPUCTOBYIOTHCS B PI3HHX
KpaiHax cBiTy. HekoHTpomboBaHa IHTPOMYKILiS TTOPiT MEAOHOCHOIT O/KOJH, SIKI Ha-
JIeKaTh 0 pi3HUX MiABUAIB A. mellifera, Ha HOBI, He XapaKTepHi JUII HUX TEPUTOPil
€ TIPUYHMHOIO iX TiOpWAM3allii i3 MICIIEBUMH TOPOAaMu/pacaMi, IO B CBOIO YEpTy
CIIpUUMHSIE BTpary nux abopureHHux ¢opm. ToMy akTyalbHUM € TUTaHHS 30epe-
JKeHHS TeHO(OoHy abopureHHUX (opMm A. mellifera, 30kpemMa TUX MiIBUMIIB, SIKi
MEIIKAIOTh Ha TEPUTOPIi 3axigHoT YKpainu. 3’scyBaHHs MOXOMKEHHs Ta (QiIoreHii
MICIIEBUX TIOPi/T MEJIOHOCHOI O/KOJIH, TX MTPHHAJISKHOCTI 0 IEBHUX ITi/IBU/IiB BUMa-
ra€ 3aCTOCYBaHHS Cy4aCHHX MOJICKYJISIPHO-TCHETHYHHX METO/IB. 30KpeMa, B SIKOCTI
MapKepiB MOXYTh OyTH BHKOPHCTaHI IUISHKA TEHOMY, siki konytoth 5S pPHK
(5S pAHK), a came — mixkrennuii cneiicep (MI'C), mo Bxoauts 1o ii ckmamy.

Marepianom asst mociipkeHHs Oyau poOodi O/KoTH ABOX cenekmiinaux pac Kap-
narchbkoi mopoju, PaxiBceka Ta [oBepna. [loroproBany ainsuky 5SS p/IHK Oyno
amrutipixoBano 3a momomoroto [IJIP. Hamani [IJIP-mponykTr xinoHyBanmu y Ioias-
MiZHUH BEKTOp, MiCysl YOTO CHKBEHYBaJIM. AHAJI3 OTPUMAaHKUX TOCIIIOBHOCTEH TO-
Ka3aB, 110 BCi qociifpkyBaHi kKjIoHH MicTaTh MI'C, saki 3 000x OOKiB (aHKOBaHI
(parMeHTaMu KOAYBaJIbHOI IIJITHKY BKJIFOUHO 3 BUKopucTanumu st [IJIP npaiime-
pamu. {5 MOpiBHAIBHOTO aHAJI3y TaKOXK BUKOPHUCTOBYBaMCH MUTTHKE 5S pJIHK,
3HaiijeHi B 6a3i nanux Genbank.

BcranosneHo, mo B reHoMi 4. m. carnica TPUCYTHI LOHAHMEHIIE Ba KJIacu
5S pJIHK, xokeH 3 SIKMX MICTHTH JIeKiIbKa CTPYKTYPHUX BapiaHTiB. [eHOMU JBOX
nociipkenux pac Kapnarcekoi nopoan ta HasiBHui y Genbank 3pa3zok 4. m. carnica
BiJJPI3HSAIOTHCS 32 HA0OpaMHU TaKUX BapiaHTiB, TOAl SK TMOBTOPIOBAHI JUISHKH 5S
pAHK A. cerana € inenTnaanMu B Mexax reHoMy. OTprMaHi pe3ylibTaTi CBiT4aTh
PO BUCOKUI BHYTPIIIHKO- Ta MikKreHOMHHUIA rtosiiMmopdism 5S p/IHK y 4. m. carnica.
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POLYMORPHISM ANALYZED BY ME15/ME16 AND
MICROSATELLITE MARKERS IN POPULATION OF MYTILUS
GALLOPROVINCIALIS FROM THE NORTH-WESTERN
REGION OF THE BLACK SEA

An important role in the ecology of the Black Sea is played by filter clams —
mussels. Mussels are now a relevant object of fishing and aquaculture. The Black
Sea mussels has been classified as Mytilus galloprovincialis (Lamarck, 1819) only
for morphological features, including using multidimensional morphometry. In
investigation of the Black Sea mussel population, it is very important to establish the
genetic identity of the species and study the genetic structure of individual groups and
populations, and especially their parameters such as the level of heterozygosity and
polymorphism. Recently, molecular markers have been used to address controversial
issues of taxonomy and to establish the genetic structure of populations.

Our aim was to analyze the genetic polymorphism of the studied groups of
mussels of the North-Western region of the Black Sea using microsatellite markers
and the molecular marker Me 15—16 specific for the unique region of the mussel
adhesive protein gene.

Samples of mussels were collected from six locations in the North-Western
region of the Black Sea: in the Gulf of Odesa (location A coordinates — N: 46°26°28”
/ E:30°46°20”; location E — N: 46°22°35” / E: 30°45°7”), in the area of 411 battery
(location B — N: 46°22°2” / E: 30°43°45”), near Snake Island (location C — N:
45°15°18” / E: 30°12°15), in the Sukhyi estuary (location D — N: 46°20°22” / E:
30°39°38”’) and the Tiligul estuary (location F — N: 46°40°46” / E: 30°9°26").

In our work 171 mussels from A (n=37), B (n=25), C (n=26), D (n=24), E (n=29),
F (n=30) locations were analyzed by using Me 15—16 and only the 126 bp allele was
detected, therefore we revealed exclusively individuals of M. galloprovincialis.

Homozygous genotypes of mussels are found with high frequency in the locations
(A, B, C) according to microsatellite analysis and are characterized by alleles of 234
bp, 238 bp, 242 bp at locus Mch 5; 202 bp, 210 bp, 214 bp, 216 bp — locus Mch §;
179 bp, 185 bp — locus MT 203; 336 bp, 350 bp — locus MT 282.

The highest level of observed heterozygosity was determined by the MS locus MT
282 (55%) in location C, where 7 alleles were detected (PIC=0.76); the lowest — at
the MS locus Mch 5 (7%) in location B, in which 5 alleles were detected (PIC=0.70);
absence — at the MS locus Mch & in location C, in which 5 alleles were detected
(PIC=0.59).

We do not observe significant differences according to preliminary data of
microsatellite analysis and molecular marker Me /5—16 between mussels caught in
different locations.
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ASSOCIATION BETWEEN ALLELIC VARIANTS OF GLI-B1
LOCUS AND POLYMORPHISM OF MICROSATELLITE
LOCUS TAGLGAP IN BREAD WHEAT VARIETIES

Gliadins are one of two main wheat storage proteins that form gluten complex
and thus determine flour breadmaking properties. Therefore, gliadin genes are
an important trait/marker for breeding. Gliadin genes are localized at six main
loci on the 1-st and 6-th chromosomes of each subgenome and eight minor. Two
classifications of gliadins are developed on the basis of acid PAGE method: by
Sozinov and Popepelya [1996] (often used in Ukraine) and by Metakovsky et al.
[1995] (international). Every allelic variant in this case is a complex of linked
polypeptide genes inherited as one simple Mendelian trait. Due to the complexity
of APAGE method, it is possible to detect some allelic variants by PCR method
during selection and breeding process. The aim of the study was to explore the
polymorphism of microsatellite locus 7ag/gap and to analyze its association with
polymorphism of allelic variants of gliadins.

A set of 71 modern Ukrainian bread wheat cultivars and 43 worldwide varieties
were analyzed by acid PAGE method according to Poperelya [1989]. A total of
19 allelic variants were detected in worldwide collection and nine in modern
Ukrainian collection. The most common for Ukraine were Gli-B1b (p=0,52)
and Gli- B1l (p=0,31).

Ten alleles of microsatellite locus 7Taglgap were found using PCR with primers
developed by Devos el al. [1995]. Seven alleles — 213 bp, 237 bp, 246 bp, 250 bp,
265 bp, 270 and null were detected for Ukrainian cultivars, and nine alleles were
found for worldwide collection — 210 bp, 213 bp, 237 bp, 246 bp, 248 bp, 250 bp,
270 bp, 285 bp and null. 265 bp allele of Tuglgap locus was unique for Ukrainian
wheat collection, and three alleles — 210 bp, 248 bp and 285 bp occurred only in
worldwide collection.

We revealed an association between allelic variants of gliadins and alleles of
Taglgap locus: Gli-Bla allelic variant corresponds to 285 bp allele of Taglgap locus;
Gli-B1b (Ukrainian and Russian cultivars) and Gli-B1n, Gli-B1q, Gli-B1s —213 bp;
Gli-B1b (Canada, Australia) — 210 bp; Gli-Blc¢, Gli-Ble, Gli-Blg, Gli-B1f—237 bp;
Gli-Bli, Gli-B1j, Gli-B1k, Gli-B1m, Gli-Bl1p, Gli-Blo, Gli-B1r — 246 bp; Gli-B1h —
248 bp, 250 bp; Gli-B1d — 265 bp, 270 bp; Gli-B11 — null allele.

Therefore, microsatellite locus 7aglgap is highly polymorphic and allows
distinguishing Gli-Bla, Gli-Bld, Gli-Blh, Gli-B1l allelic variants of gliadins.
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Nonetheless, for a number of allelic variants we should analyze polymorphism of
more loci and more molecular markers to detect them by PCR.
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KASP-AHAJII3 IHTPOI'PECUBHUX JITHINH M’ SIKO{
IHNIMEHALI 3A JOITIOMOI'OI0O MAPKEPIB CIIEHU®IYHHUX
J0 1R XPOMOCOMMH KUTA

1RS xpomocoma xwuta (Secale sereale L.) mMpPOKO 3aCTOCOBYETHCS TIPU 1HTPO-
rpecuBHii riOpuau3anii 3 M’ akoto nuenuneto (7riticum aestivum L.) 1ns nepeneceH-
HSI TeHIB CTIHKOCTI 10 6opomHKcTOl pocu (PmS), crednosoi (St317), muctoBoi (Lr26)
ta cmyracroi (Y79) ipxi (Singh et al., 2015), a Takox JyIst i ABUIIICHHS BPOXKAWHOCTI
Ta TOJIEPAHTHOCTI TIIEHHMIII JI0 HECTIPUATIMBUX KimiMarnaaux ymoB (Howell et al.,
2014). Hassuicts B 1RS xpomocoMmi Sec-/ moKycy, 0 KOAyeE 3amacHi OLTKH KHTa
CeKaJIiHM Ta BTpara IITiaJIMHOBHX 1 TIIFOTEHIHOBHUX JIOKYCiB 3 3amimeHux 1AS abo
1BS xpoMocoM NILIEHUII HETaTUBHO BIUIMBAE HA XJI10OOMEKAPCHKI XapaKTEPUCTUKU
oopomra (Dhaliwal, MacRitchie, 1990).

Ixepeiom 1RS xpomocomu Jyist OiIbIIOCTI COPTIB Ta JIiHINA M’SIKOT MIICHUIT,
mo Mae 1RS.1BL Tpancnokanito € copt xura Petkus (2x) (Rabinovich, 1998). Iu-
M 1isixoMm crBoperHst 1RS.1BL TpaHcnokaltii € ribpuau3artisi 3 BAKOPUCTAHHIM
tputukaine (8x) (Tsunewaki, 1964). AprerTuHCBbKHI copT *)uTa Insave F.A. Ta mo-
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XiJIHAW BiJ| HBOTO COPT MIICHUII Amigo oTpuMaHuii B 1976 polli cTaB OCHOBHUM
noHopom Tpancnokanii 1RS. 1AL (Sebesta et al., 1978).

MeToro Hamoro JOCHiKSHHS € 11eHTU(DIKaIis MOJIEKYISIPHO-TEHETUYHOTO TI0-
niMopdizmy 1RS xpoMocomu 3 pi3HHUX KEPET 3a JTOMOMOTO0 MOJIEKYIIpHIX SNP
MapKepiB B CIEIiaTbHO CTBOPCHUX IHTPOTPECHBHUX JIIHISX 1 COPTAX TIIICHHUIII.

[Ticiis MONEKYJISIPHOTO-TEHTUYHOIO aHaNi3y 3 3aly4eHHSIM 8 MapKepiB creuu-
¢iunnx mo 1RS i 15 mapkepiB cnienudiunux go 1BS Ta enexrpodopesy 3anacHux
O1nKiB M’ K01 MIIeHUI (IiaAMHIB Ta IIIOTEHUHIB) 3 63 OPUTiHATBHUX MIICHUYHUX
ninii BC F,, mo Oynu orpumani I.1. MounuM BiJ cxpellyBaHHs Ta OEKKPOCYBaH-
Hs iHTporpecuBHOI JiHii Erythrospermum 125/03 (E125/03) ta mytanta Chinese
Spring phib (CSphlb) Oymno BiniOpano 11 iHTPOTpeCHBHUX JiHIH, IO MOTEHIIIHHO
MAIOTh IiKaBl XpOMOCOMHI TIepeOyI0BH.

s inenTudikarii MoIeKyIsipHO-TeHeTHYHOTO mojiMopdizmy 1RS xpomocomu
BukopuctoByBann KASP-anani3 i3 3anydyennsm 15 cnenmdiyanx SNP npaiimepis
po3poonennx KWS (Himeuunna). Meron renorunyBanHs KASP 3acHoBaHuii Ha
KOHKYpEHTHiH ajnenb-crienndiuniii [TJIP 1 mo3Bosse BU3HAYUTH OJHOHYKIICOTHIHUN
moTiMopdi3M B 000X allefIsfX, a TAKOXK 1HCEPIito a00 JeIeiro TIeBHOI 00JIacTi.

Pesynsratn KASP-anamizy miaTBep/pKyIOTh HasBHICTB/BincyTHICTh 1RS.1BL
TpaHcIoKamiid Ta pekomOiHariit Mk 1RS i 1BS y nocmimkenux niHisx. 3a 1omo-
Moroto KASP-ananizy Oyno BUsSBICHO MOJTIMOP(}I3M y TOCIIKEHUX cOpTax
i niHigX. BusiBneHo 3 rpynu miHiH, 10 PO3PI3HSIIMCS 3a TUIIAM KOPOTKOTO Iieya
IRS xpomocomu. Takox, NETEKTYBaJIM F€TEPOreHHICTh Yy JESKUX 3Pa3KiB iHTPO-
TPECUBHUX JTiHIH.

Bucnosmoemo momsky B. M. Kopsyny 3 KWS Group (M. Aitn6ek, Himequnna) 3a
CHPUSIHHA y HAIUX JI0CI1IKCHHSAX.
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PCR-DIAGNOSTICS OF THE PHOTOPERIOD
SENSITIVE E GENES IN UKRAINIAN SOYBEAN VARIETIES
AND PERSPECTIVE LINES

Short-day plant soybean (Glycine max (L.) Merr.) required absence or low
sensitivity to photoperiod for adaptation to high latitudes. There are multiple loci
known as E series or eleven major genes £/ — E1/ and J gene, which generally
controlled time to flowering and maturity, two traits that are highly influenced by
photoperiod [1, 2]. Among these loci dysfunctional alleles of maturity genes E3
and E4, which are phytochrome A genes, are involved in soybean photoperiodic
insensitivity. For most genotypes of soybean varieties and lines created in different
breeding centers of Ukraine, identification of alleles by allele-specific markers for
loci E3, E4 was not performed. Due to the contradictions and ambiguity of the results
of our previous analysis with microsatellite markers associated with loci £3, £4 [3],
we decided to focus on the analysis of alleles of these genes, using allele-specific
markers.

As material were used: cultivars Kobza, Mavka, Geba, Poltava, Romashka,
Halyna, Zolotysta, Krynytsia, Femida, Podilska 416, Podiaka, Oksana; control
varieties — isoline Harosoy OT 89-5, Vilana, Maple Arrow, Cormoran AC and Ros;
19 lines (F, ) derivatives from crossing: Oksana x Labrador (5 lines), Mapple Belle
x Sreska72 (7 lines), Linial03 x Korada (7 lines); 10 lines obtained by chemical
mutagenesis: Oksana M2, Oksana M12, Oksana M13, Zolotysta M16, Zolotysta
M20, Femida M29, Femida M32, Podilska 416 M33, Podilska 416 M38, Podilska
416 M40.

Genotyping was performed by using allele-specific DNA markers for £3 gene:
E3-Mi/ E3-Ha/ e3-tr alleles and E4gene: E4/e4-SORE-1 alleles, as recommended by
Xuetal. [4] and Kurasch et al. [5]. Field experiments were conducted for 3 years
on the territory of Vinnitsia region of the Right Bank Forest-Steppe under field
conditions of IFAP, 49°13°N (Vinnitsia, Ukraine).

Most varieties were carriers of the dominant alleles £3 and £4. Recessive alleles
of e3-tr were found only in varieties Zolotysta and Mavka. It should be noted that for
variety Heba amplification fragments with primers to £4 gene or e4-SORE-1 allele
were not detected. Therefore, it seems that this variety is a carrier of other recessive
alleles at the £4 gene.

We found that chemical mutagenesis induced variability in certain loci of the
genome. These changes more affected £3 locus. The dominant allele £3-Ha in the
original variety Oksana was changed in the mutant lines (Oksana M 12, Oksana M13)
to recessive e3-tr and the similar situation was observed for Podilska 416 variety and
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mutant line Podilska 416 M33. We observed restoration of the recessive allele e3-tr
to the allele of dominant type E3-Ha for variety Zolotysta and its derivative lines
Zolotysta M16 and Zolotysta M20. We did not observe any changes in the mutant
lines at £4 locus.

Derivatives of Oksana variety had a shortened stage of maturation, and derivatives
of Femida variety maturated later than the original variety. The derivative forms of
the Oksana variety (lines M2, M12, M13) had significantly higher yields, but no
significant difference was observed in the derived lines from variety Femida.
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FEATURES OF MICROFLORA OF THE MAIN BIOTOPES
IN VERY LOW BIRTH WEIGHT PREMATURE INFANTS
AT INTRAUTERINE INFECTION

The high infection rate of the adult population with viruses and bacteria determines
the significant prevalence of intrauterine infections. Intrauterine infection is more
likely to cause premature birth, leading to infant death.

The aim of the work is to study the nature of microbiocenoses of the main biotopes
in premature infants at intrauterine infection.

38 premature infants (up to 1500 g at birth) hospitalized at the neonatal intensive
care unit were enrolled in this study. Microbiological examination using PCR method
was carried out. As a material blood, scrapings from oropharynx and nasopharynx
were taken for DNA detection of Chlamydia trachomatis, Mycoplasma hominis,
Ureaplasma urealyticum, Herpes simplex virus type 1, type 1I, Cytomegalovirus,
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Epstein-Barr virus. Detection of microbial DNA was carried out by Real-Time PCR
using test systems manufactured by NPF “DNA-Technology”.

Intrauterine infection of the oropharynx and nasopharynx was detected
in 32 examined samples (84.21 + 7.57%), while in 29 (90.63 + 8.02%) the
identified pathogens were present in the mixed infection: DNA of Ureaplasma
urealyticum + Herpes simplex virus was detected in 12 samples (37.50 + 5.74%),
Ureaplasma urealyticum + Cytomegalovirus — in 9 samples (28.12 £ 5.06%),
Ureaplasma urealyticum + Mycoplasma hominis, as well as Herpes simplex virus
+ Cytomegalovirus — in 8 samples (28.12 + 5.06%, respectively). In the blood,
the investigated pathogens were detected in 9 patients (23.68 + 4.64%): DNA of
Cytomegalovirus —in 2 (22.22 £ 4.67%), Herpes simplex virus + Cytomegalovirus —
in 4 (44.44 £ 6.53%), Ureaplasma urealyticum + Cytomegalovirus —in 1 (11.11 +
3.31%), Ureaplasma urealyticum + Herpes simplex virus — in 2 children (22.22 +
4.67%).

The main microbiological factors of intrauterine infection in very low birth
weight premature infants and in extremely low birth weight premature infants are
Ureaplasma urealyticum Herpes simplex virus types 1, 11, Cytomegalovirus and
Mycoplasma hominis, at which pathological formation of microflora of the main
biotopes occurs, the molecular genetic study of which is necessary for further
correction of the formation of the normal flora of the main biotopes of the child’s
organism.
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RESULTS OF BREAST MILK TESTING FOR HERPESVIRAL
INFECTIONS BY PCR

Early diagnosis of perinatal infections is one of the problems of Obstetrics and
Neonatology. A standard examination of pregnant women is carried out at antenatal
clinic and involves antibody detection to Cyfomegalovirus (CMV), Herpes simplex
virus types 1, 11 (HSV) in the blood by enzyme immunoassay. The incidence of
congenital herpes and cytomegalovirus infections among newborns registered in the
neonatal department is 0.6% per year. In retrospective analysis, the incidence rises to
7.4% per year. Registration of these infections most often occurs in the department
of children’s infectious diseases.

The aim of the work is to study the possibility of using the PCR for examining
the breast milk when making the diagnosis “congenital herpes and cytomegalovirus
infection” in infants.

We examined 21 infants (first year of a baby’s life) at the age of 1-4 months
receiving life-saving therapies, as well as their mothers (n =21). As a material, breast
milk was taken from the mothers, venous blood was taken from infants, scraping of
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epithelial cells from the oral cavity was taken from infants. In the studied biological
material, DNA detection of HSV, CMV and Epstein-Barr virus (EBV) was carried
out by Real-Time PCR.

Breast milk infection was detected in 19 mothers (90.48 + 8.56%): mono-CMV
infection was detected in 6 (31.57 + 5.45%), HSV — in 2 samples (10.53 £ 3.21%));
mixed infection CMV + HSV —in 9 (47.37 + 6.56%), CMV + EBV — in 2 samples
(10.53 + 3.21%). In oropharyngeal scrapings, infection was detected in 17 infants
(80.95 £8.20%): CMV DNA was detected in 5 (29.41 + 5.28%), HSV — in 2 samples
(11.76 £ 3.39%); CMV + HSV —in 9 (52.95 + 6.94%), CMV + EBV —in 1 (5.88 +
2.41%) sample. In the study of blood, infection was confirmed for 14 samples (66.67
+7.57%): CMV DNA was detected in 4 (28.57 = 5.24%), HSV — in 2 samples (14.29
+3.74%), CMV + HSV —in 7 (50.00 £ 6.82%), CMV + EBV —in 1 sample (7.14 £
2.66%).

The high degree of infection of infants in the 1st year of life, as well as their
mothers, with the CMV virus makes it possible to consider this pathogen as the main
cause of intrauterine infection. The studies prove the need for a parallel examination
of infants in the 1st year of life and their mothers to establish the source of infection.
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CLINICAL IN-HOUSE TEST SYSTEM FOR DETECTING
VIABLE FORMS OF CHLAMYDIA TRACHOMATIS,
CHLAMYDIA PNEUMONIAE AND MYCOPLASMA
PNEUMONIAE IN SYNOVIAL FLUID

Etiological diagnosis of joint diseases is based on the use of PCR to detect the
DNA of arthritogenic pathogens. In this case, the test of cure is carried out 30—
45 days after the last day of taking antibacterial drugs, which is very critical and
unacceptable in present-day Orthopedics.

The aim of the work is to assess elimination efficiency of Chlamydia trachomatis
(C.tr), Chlamydia pneumoniae (C.pn.), Mycoplasma pneumoniae (M.pn.) using an
in-house method for detecting RNA pathogens in the synovial fluid of patients with
gonarthrosis.

68 patients with knee arthropathy of inflammatory etiology were examined: group
1 (n=19) — patients who previously had C.tr DNA; group 2 (n = 17) — patients with
C.pn DNA; group 3 (n = 15) — patients with M.pn DNA detected; group 4 (n=17) —
patients, for which the DNA of these pathogens was not detected.
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At the first stage, we selected specific pairs of primers and probes, optimized
the composition of the amplification mixture and the temperature profiles of the
reaction. For groups 1-3, a 100% coincidence was found between the results of the
presence of DNA and RNA pathogens; in group 4, C.txrRNA. (n = 2), Cpn. (n =
1) and M.pn. (n = 1) was detected. 10 days after the end of antibiotic therapy RNA
C.tr., C.pn., M.pn. was not detected in any of the samples, while DNA continued
to be detected in 41 samples, after 1 month — in 18 samples. At the same time, the
results for the detection of RNA and DNA were completely identical only 3 months
after the end of antibiotic therapy.

The developed NASBA-PCR method for the detection of viable forms C.tr,
C.pn., M.pn. can be used both in the complex diagnosis of inflammatory gonarthrosis
of unspecified etiology, and for monitoring the effectiveness of antibacterial
pharmacotherapy 10 days after the last day of drug intake.
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TECHNOLOGY OF OBTAINING PLATELET-RICH
AUTOPLASMA FOR INTRA-ARTICULAR ADMINISTRATION

The production and clinical use of autoplasma enriched with platelet growth
factors is a promising area of present-day Traumatology using cellular technologies,
the use of which will allow for pathogenetically based therapy aimed at stimulating
regenerative and reparative processes in the joint cavity.

The aim of the work is to optimize the technique for obtaining platelet-rich
autoplasma for intra-articular use in patients with knee arthropathies.

The blood serum of 15 patients with gonarthrosis was used as a biological
material. The control group consisted of 15 apparently healthy individuals matched
by sex and age, at the same time, the platelet count in the study groups did not differ
statistically.

12 different modes of centrifugation of peripheral blood samples were tested: the
number of revolutions (g) and time (min). For the first centrifugation, the 400 and
500 g modes were tested for 2—5 minutes, for the second — 1500, 2000 and 2500 g
for 2—5 minutes. The upper layer of plasma was removed, and the lower layer was
used to assess the number of platelets. It was found that there were no statistically
significant (p> 0.05) differences in the content of the number of platelets when used
in primary centrifugation at 400 g and 500 g and a time of 2—5 minutes. Centrifugation
at 2500 g, regardless of the exposure time, also did not have a significant (p> 0.05)
effect on the platelet count. Centrifugation at 1500 g produces autoplasma with a
higher platelet count compared to centrifugation at 2000 g.
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The optimal mode of obtaining platelet-rich autoplasma has been established;
centrifugation 500 g 4 min + 1500 g 3 min, the final platelet count is 1859 (1647/2038)
x 10%/ L. The use of a drug with a platelet content of more than 2000 x 10°/ L is not
recommended for use due to the possibility of causing an inhibitory effect on the
process of tissue regeneration or cell proliferation.
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MICROBIAL INFECTION OF THE COLON AS A FACTOR
IN THE DEVELOPMENT OF DIVERTICULAR DISEASE,
ITS COMPLICATIONS AND RELAPSES

The most common cause of the formation of diverticular disease (DB) is a
microbial factor; at the same time, in 7-42% of patients there is a recurrent nature
of the course of the disease, the risk of relapse is 3-—4% during the first year and
increases to 90% in the first 5 years from the moment of the primary episode.

The aim of the work is to identify microbiological risk factors for the
development of DB, its complications and relapses on the basis of an assessment
of the translocation of the colon microflora into the mucous membrane and lymph
nodes of the mesocolon.

99 patients with DB of the colon were examined: group 1 (n = 33) — patients with
uncomplicated DB; group 2 (n = 35) — patients with complicated DB; group 3 (n =
31) — patients with recurrent DB.

Biopsy specimens of the diverticula and lymph nodes of the mesocolon
were used as biological material. PCR method was used to identify the DNA of
Enterobacteriacea (Ent.), Staphylococcus species (St.spp.), Streptococcus species
(Strspp.), Staphylococcus aureus (St.aur.), Herpes simplex virus types I, Il (HSV),
Cytomegalovirus (CMV), Epstein-Barr virus (EBV).

Bacterial lesions of the colon were found in 93.94 + 8.05% (n = 31) cases of
patients in group 1, 96.77 £ 8.23% (n = 30) of cases in patients in group 3 and 100%
of cases in patients in group 2; as well as viral infection of both the tissues of the
colon (in 45.71 + 6.20% (n = 16) cases of patients in group 2) and lymph nodes of
the mesocolon (in 11.43 £+ 5.29% (n = 4) of cases of patients group 2 and in 80.00 +
7.80% (n = 24) cases of patients in group 3). It was found that when detecting DNA
of St. spp. DNA detection frequency St.aur. was 33.33 + 5.60% (n = 6) for group 1,
44.00 £ 6.26% (n = 11) for group 2 and 31.25 £+ 5.45% (n = 5) for group 3.

In uncomplicated DB, tissue infection of diverticula with opportunistic microflora
is observed. In complicated DB, there is a combined bacterial-viral infection of
the tissues of diverticula with a viral lesion of the lymph nodes of the mesocolon.
Recurrent DB is characterized by the presence of bacterial tissues infection of
diverticula and viral infection of the lymph nodes.
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OPTIMIZATION OF KLEBSIELLA PNEUMONIAE
MOLECULAR-GENETIC IDENTIFICATION METHOD

IN BIOLOGICAL MATERIAL OF PATIENTS WITH SEPSIS
AND IN BACTERIAL CULTURES

One of biggest challenges modern healthcare continue to face is mortality related
to severe pneumonia and sepsis in patients. Annually sepsis affects 18-31.5 million
people worldwide and takes 6—8 million lives. Gram-negative bacteria play the key
role in the etiology of nosocomial sepsis. Enterobacteriaceae is a dominant family
of Gram-negative bacteria. Of the pathogenic Klebsiella species, K. pneumoniae is
the most clinically important [1, 2].

To achieve rapid study results when establishing the etiology of sepsis, it is urgent
to develop rapid methods for identifying bacteria based on the use of a molecular
genetic method.

The aim of the work is to optimize molecular genetic identification method of
K. pneumoniae for detecting the DNA of the pathogen in biological material and
bacterial cultures.

At the first stage of the study, the optimal set of reagents for the isolation of
microbial DNA was selected based on the determination of the concentration
and purity of the isolated DNA (NanoDrop 1000, Thermo scientific, USA).
Significantly higher values, comparable to those of the reference method (phenol-
chloroform extraction method), were established using the ArtDNA light reagent kit
(ArtBioTech, the Republic of Belarus). Sequences of primers and probe were then
selected to detect DNA K. pneumoniae. At the next stage, the composition of the
amplification mixture and amplification programs were optimized. In the course of
optimizing the composition of the amplification mixture, various addition concent-
ration of primers, DNA and Mg2+ ions were tested.

An improved method for molecular genetic identification of K. prneumoniae,
based on the use of specific primer pairs, optimized composition of the amplification
mixture and amplification programs, allows the identification of the pathogen DNA
in the biological material of patients with sepsis and bacterial cultures.
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MOLECULAR-GENETIC IDENTIFICATION OF
POLYMORPHIC VARIANTS OF CYP1A1l, CYP2EI, CYP2D6
GENES IN DIFFERENT BIOLOGICAL MATERIAL

Research and study of factors that can influence the pharmacokinetics or
pharmacodynamics of drugs are the topical directions in modern medicine [1].

The cytochrome P450 (CYP) system is a family of enzymes that are responsible
for the oxidative metabolism of endogenous and exogenous compounds. Individual
differences in the allelic profile of genes that control the synthesis of enzymes of
biotransformation of xenobiotics cause differences in the levels of expression and
activity of the enzymes controlled by them, the phenotypic manifestation of this is
the variability of the individual sensitivity of a particular organism to the effects of
xenobiotics [2].

The aim of the work is to study the possibility of using biological material
obtained by a non-invasive method (scrapings of epithelial cells from the oral cavity)
to identify polymorphic variants of the CYP1A1, CYP2E1 and CYP2D6 genes.

Peripheral blood taken from 31 healthy volunteers and scrapings of epithelial
cells from the oral mucosa were used as biological material. After DNA isolation,
the composition of the amplification mixture and amplification programs were
optimized for gene fragments CYP1A41, CYP2EI, CYP2D6, then restriction analysis
was performed using the enzymes Styl, Hinc II, BseMI, Mspl, Pst I, Dral, Rsal,
BstNI (Thermo Scientific). The coincidence of the results of detecting polymorphic
variants of the CYPIAI, CYP2EI, CYP2D6 genes in various biological material of
patients (blood and scraping of epithelial cells) was 100%.

Molecular genetic identification method makes it possible to reliably identify
polymorphic variants of the CYP1A1, CYP2EL, CYP2D6 genes both in the blood
and in scrapings of epithelial cells from the oral cavity.
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DESIGNING AN EXPERIMENTAL SAMPLE OF AN EIA-TEST
SYSTEM FOR DETECTING ANTIBODIES TO THE HEPATITIS
E VIRUS IN HUMANS

In the Republic of Belarus, there is a tendency for the growth of the circulation
of hepatitis E virus (HEV) in the population. The development of domestic EIA test
systems will contribute to the expansion of the share within the domestic market
by creating a competitive national product. The aim of the study is to develop an
experimental sample of a test system capable of detecting antibodies to HEV in
human blood serum by means of the EIA method.

To test the developed test system, the blood serum of 30 patients diagnosed with
HEV was used as a biological material, and 30 healthy donors, diagnosed negative
for HEV RNA without IgG antibodies, were used as a negative control.

For the production of the test system, genetically engineered polypeptides with the

antigenic sequence VGE1 conjugated with beta-galactosidase were used. The optimal
concentration of polypeptides for sorption of ORF-2 and ORF-3 on polystyrene
plates is 8 mcg/ml in a 0.005 M carbonate buffer pH 9.5. In the group of patients
diagnosed with HEV using the developed test system, IgG antibodies to HEV
were detected in 28 (93.33+8.20%) patients. No IgG antibodies to HEV were
detected in the control group. Diagnostic sensitivity and specificity were 93.33%
and 100%, the prognostic value of positive and negative test results was 93.33% and
100%, respectively; diagnostic efficiency was 96.67%.

The developed experimental sample of a diagnostic test system capable of
detecting IgG antibodies to HEV in blood serum by means of the EIA method is
a worthy analogue of diagnostic test systems produced abroad, on par with them
in technical, analytical and diagnostic characteristics, and can be recommended for
subsequent production and use in the market of diagnostic services of the Republic
of Belarus by health service.
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CREATION OF A LABORATORY SAMPLE OF AN EIA-TEST
SYSTEM FOR DETECTING ANTIBODIES TO THE HEPATITIS
E VIRUS IN ANIMALS

Viral hepatitis E (HEV) is a zooanthroponotic infection, however, to date, the full
range of mammalian carriers has not been fully determined, and screening studies
have not been conducted to establish the infection of animals, which may be due to
the lack of diagnostic test systems on the domestic market. The aim of the study is to
develop an experimental sample of a test system capable of detecting antibodies to
HEV by means of the EIA method in the blood serum of pigs.

As a biological material, the blood serum of pigs diagnosed with HEV (n=30)
positive for HEV RNA were used, as a negative control (OK) — the blood serum of
30 healthy pigs in which HEV RNA and IgG antibodies to HEV were not detected.

It was found that an increase in the conjugate concentration to 0.3 micrograms/ml
led to a significant increase in the optical density of OK, that is, to a decrease in the
diagnostic sensitivity (DF) (83.33%) of the test system, in which slightly positive
samples (n=5, (16.67£3.98%)) were detected as negative. A decrease in the conjugate
concentration to 0.01 mcg / ml led to a decrease in DH to 73.33%. When using a
conjugate concentration of 0.1 micrograms/ml, almost complete alignment of the
results obtained using the developed test system was established compared to the
commercial variant (DH 90.00%). In this regard, high DC is the main criterion for
screening studies.

The developed experimental sample of a diagnostic test system using a conjugate
at a concentration of 0.1 micrograms / ml, which has high DH (90.00%) and
specificity (100%), can be used in screening studies to identify seropositivity of pig
livestock, including the process of pooling samples of biological material, without
the loss of effectiveness.
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